This paper attempts to examine the level of cointegration among various nations across continents with respect to their globalisation. An approach is also made to analyse the nature of inter-and intra-continental globalisation and its variation over time. The proximity and convergence over time, in terms of the growth of globalisation is examined by using a panel data set over a period from 1970 to 2007. The outcome reveals the presence of co-integration among selected nations. The European nations are more co-integrated than those in other continents. They are closely followed by the countries in Africa and Asia. The proximity matrices of overall globalisation and political globalisation provide some important indications that geographical proximity, economic necessities, cultural and political understanding play a crucial role in determining the clusters of countries in terms of globalisation.
I. INTRODUCTION
Globalisation has become a myth and is believed to be the solution to several social and economic problems across countries (World Bank and IMF 2007) . Nations are expected to gain more in terms of faster economic growth, improvement of human development through globalisation and interactions with other countries, rather than remaining in isolation (Dreher 2006 , Kulkarni 2005 , Amavilah 2009a . Amavilah (2009b) has shown that human development index depends on conventional factors and forces, national symbols, as well as globalisation. Opening up free trade not only increases efficiency but also helps in reducing pollution emission due to greater competitive pressure and greater access to greener production technologies (Cole 2004) . International capital transactions also affect national pollution levels (Antiweiler et al. 2001) . However, Heintz (2006) has raised doubts about the role of globalisation in employment challenge and ensuring quality of work life, poverty reduction as well as gender equity.
According to Cherni (2001) , "the problem that globalisation has not been able to dissolve is the pronounced economic and many other unjust disparities between the developed and developing world. If anything, environmental problems that have been caused or worsened as a result of globalization in cities of the developing world can be added to a list of already existing, and perhaps worsening, critical problems such as poverty and lack of sanitation and running waste and accumulating urban waste". Thus, there are contradictory forecasts in regard to the impact of globalisation on the development as perceived by various researchers. Despite many limitations pointed out by a large number of studies and cautions against unrestricted globalisation and opening of countries to the outside world without considering the competing ability of the domestic sectors, bringing in foreign capital without considering its social, economic, demographic and environmental consequences; a large number of countries have followed this path blindly (Beams 2000 , Effland et al. 2006 , Heintz 2006 , Tang 2008 , Versi 2004 , Ewege 2005 .
The move for trade relaxation, integration of economies and globalisation arose out of the apprehension that it is very difficult to progress beyond a certain point with solely indigenous efforts due to lack of complete knowledge and appropriate technology. Thus, interdependence and free trade lead to specialisation, accelerate trade and mutually benefit the participating countries and accelerate growth of economies. The bargaining capability, socio-political strength, terms of trade and its change, remain out of consideration among many of the country heads and this may ultimately lead to some undesirable consequences later. Of course, a few countries, despite being the signatory to many international treaties, follow the path of globalisation and open economy with some built in restrictions to safeguard the interest of various domestic industries, their employees, markets and also sociocultural values.
Moreover, there are differences in timings and phases of implementation of globalisation measures (tariff reduction and opening of domestic market to international businesses and entrepreneurs, allowing foreign capital and labour movement and similar steps) by several countries, not only due to the apprehension of facing unequal and stiff competition from others, without having adequate technological progress, but also due to the fear of adverse impacts on the social and economic position and strong opposition faced from various socio-political institutions at home (Beams 2000 , Effland et al. 2006 . Thus, we observe even within the same Asian region, countries such as China, Malaysia, Singapore, Korea amongst others, started integrating their economies with the rest of the world much earlier (1980s) than India (1990s).
In addition, despite their social and political differences, many countries resorted to trade relaxations initially with their geographically neighbouring countries. Later, due to the scarcity of material wealth and technology, they were also found to be opening up trade and socio-political relations with distant countries. Therefore, the differences in proximity in terms of globalisation are apparent among the nations across continents. It may also be due to the ideological differences, political set up and the requirement of commodities and technologies. For example, out of the necessity for petroleum, India was moved to foster more trade ties with oil and natural gas producing countries like Syria, Saudi Arabia, Iran, Brazil amongst others, even though they are relatively distant nations. Socio-political, economic and cultural homogeneity may be one of the important reasons behind the closeness among the nations across continents.
The purpose of the present paper is to examine the level of cointegration among various nations across continents in regard to the globalisation. Also the proximity and convergence over time in terms of the growth of globalisation is examined by using a panel data set over the period from 1970 to 2007.
II. DATA
Globalisation is a process of integration of countries through economic, social and political processes. Data on various globalisation indices across countries for the period 1970 to 2007 have been collected from the KOF index of globalisation (Dreher 2006 , Dreher et al. 2008 .
Besides, overall globalisation, Dreher computed economic, social and political globalisation indices also.
The economic globalisation index is constructed on the basis of (a) actual flows: trade, foreign direct investment, portfolio management, income payment to foreign nationals and foreign capital employed (all expressed as percentage of GDP) and (b) restrictions on trade, foreign capital through physical and economic barriers, tariff rates, taxes and an index of capital control.
The social dimension is however constructed on the basis of information on (i) personal contacts (telephone traffic, transfers, international tourism, foreign population, international letters); (ii) information flows (internet, television and trade in newspapers) and (iii) data on 
Here, Y it is the value of globalisation index of i th country at time t. The inference is based on the usual Dickey-Fuller τ-statistic of γ i0 , which has a non-standard distribution. If the value of the coefficient γ i0 is found to be less than zero and is statistically significant then the series is stationary. The Akaike information criterion has been used to determine the lag length parameter p i . This equation has been estimated also without taking the time trend into consideration.
Thereafter, whether the countries in each continent are co-integrated in terms of growth of globalisation over time, by using augmented Engle-Granger (AEG) test (Engle and Granger 1987) A number of methods have also been used for testing convergence. Inverse relation between the rate of growth and initial value is used as the condition of convergence by Baumol (1986 ), DeLong (1988 , Barro (1991) , Barro and Sala-i-Martin (1992) , and Mankiw et al. (1992) . But the method was criticised by Quah (1993) , Bernard and Durlauf (1996) , and Evans (1997) on the ground of its reliability and suggested the time series methods of unit root and cointegration techniques for examining convergence (Quah 1992 , Bernard and Durlauf 1995 , Li and Papell 1999 . Also, panel unit root test is suggested by Lin (1992, 1993) , Quah (1994) , Im et al. (1997) , Taylor and Sarno (1998) , Choi and Ahn (1999) . Im et al. (1997) propose a Lagrange multiplier (LM) statistic to test for the presence of unit roots in the panel framework. Sala-i-Martin's (1994 , 1995 so-called beta convergence is also associated with some methodological problems that raises the question of effectiveness of this method, especially in case of the time series data. Here, the coefficient of variation has been used for the purpose of testing of stationarity. If the coefficient of variation is stationary, it is an indication of the convergence of the selected countries of a continent in terms of globalisation. Also, Johansen's method of testing co-integration has been used to test whether there is any co-integration among the continents in terms of temporal variation in coefficient of variation in globalisation index among the selected countries. 
IV. RESULTS
The result of augmented Dickey-Fuller (ADF) test used for trend stationarity of the degree of overall globalisation across the countries has been presented in Appendix 2. It shows that the series follow random walks i.e., integrated of order one I (1), for all the selected countries across the continents despite the fact that there are differences in the value of lag coefficients.
Therefore, theoretically there is a possibility that the countries within a continent might be cointegrated in terms of growth of overall globalisation over the years. The augmented EngelGranger (AEG) tests as well as the Log-likelihood estimated results are presented in Table 1 .
Also the trace statistics show the presence of at least one co-integrating equation. This is however not presented here. Table 1 shows that the lag coefficients (γ i0 in equation-1) in all cases are negative. This is also less than unity in absolute sense and mostly significant at one per cent level except in case of North America, where the significance level is 5%. The negative τ-values corresponding to all the coefficients of Y i, t-1 is lower than the critical value, as presented in the last row. It indicates that countries of all the continents are co-integrated in terms of overall globalisation index throughout the chosen period. But there are differences in the level of co-integration as observed from the values of the cointegrating coefficients (γ i0 ) .
For instance countries in Europe are found to be more co-integrated. It may be due to their growing social, economic, demographic and cultural homogeneity than those in other continents. Over the years, more and more countries of Europe joined European Union and followed some common policies in respect of economic and social matters for facilitating faster growth of trade, flow of capital, human development and thus promoting close regional cooperation. This is followed by the countries in Africa and Asia. This was due to the fact that majority of African countries were underdeveloped and had not progressed much in terms of globalisation (which is reflected in the slow growth of overall globalisation index, Also the coefficient of trend is estimated and its significance is examined by using least square regression Ln Y it = a + b.t + u it ... (2). Y t is the coefficient of variation. The result is presented in Table 3 . These countries were also opened up, much before due to industrial progress engendered through technological and human capital transfer and also the oil business connection with Oman. Due to its proximity to Europe, Turkey also has a historical openness with neighbouring countries. Singapore is outside these clusters as it has been an open economy with large industrial and international business centres and one of the popular tourist destinations for a very long period of time. cluster in terms of overall as well as political globalisation index, who are also geographical neighbours ( Figure 5 and Figure 5a ). Dominican Republic, Nicaragua, Guatemala and Honduras are in one cluster and Costa Rica, Jamaica, Trinidad and Tobago form a cluster with Panama in terms of overall as well as political globalisation indicators. However, except for USA and Canada, all other countries follow a more or less similar path in respect of political globalisation, as is clear from Figure 5a . Geographical proximity here is highly related to the economic and political proximity and globalisation cluster of those countries.
There are minor differences in the clusters for overall and political globalisation in South America, though geographical proximity also plays an important role in the path of globalisation. On the one hand Brazil, Guyana and Venezuela are in one cluster while Argentina, Uruguay and Chile belong to another cluster in terms of overall globalisation.
Ecuador, Paraguay, Colombia, Peru and Bolivia form a cluster in the sense of overall globalisation. However, Brazil joins the cluster of Argentina, Uruguay and Chile in the group of political globalisation and Venezuela joined the group of Bolivia, Paraguay, Colombia, Ecuador and Peru in political globalisation and that group is remotely connected with the former group in respect of political globalisation move. On the other hand, Guyana and Surinam both remain isolated in terms of political openness. GDP 1970 -2008 GI 1970 -2007 PGI 1970 -2007 SGI 1970 -2007 EGI 1970 -2007 HDI 1975 Continent GDP 1970 -1992 GI 1970 -1990 PGI 1970 -1990 SGI 1970 -1990 EGI 1970 -1990 HDI 1975 -1990 The overall impact of globalisation on the economic growth and human development has been robust. Table 3a shows that though in the overall sense, especially social and economic globalisations are positively correlated with overall human development index (HDI);
Continent
political globalisation is negatively correlated with HDI. Initially, before the globalisation phase (i.e., before 1990), continents that had better overall globalisation and strong political globalisation, also recorded better economic growth and human development. But in the postglobalisation phase, the impacts overall weakened, although some positive impact on human development was noticeable (Table 3b and Table 3c ). Continents having more inter-country variability in globalisation recorded significantly positive variation in economic growth and that is more significant in case of effect of variability in social globalisation on human development across the countries. On the other hand, variation in political globalisation is inversely connected with the human development ( Table 4a ). All these correlations were highly significant in the pre-globalisation period (Table 4b) 
